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k, mifBii^StiO^S^Jtl^— f^^M^S 

$&r)&&Enfo<?) rasas** m^-ri m$mm® t . 

fc tWIEfillSl^RkfriEISflblfi^ak 
4ft^?ifc, £WU fjIBv/Uf-b'-A^iS^---/ hk 
late(5]SB^ftI#ak fc-*fc*MM-* fc k h t. firfEv 
;t/f-f-A3feMi- -y h £ * W3t«K04 £> 0 fcEKESHf 



[bJ<7)X^7 M2fcOJt#"»&2 : 1-10 0: 1 k&ftBI 

^e^ti^^v^— r^^^-ri. c k ^^®kT 

4. 

[0014] ZZX\ v;l/f-t'-A3tJi^ttikJi, ft 
fit. 

[0015] HUlBv/^t*-A3tlU--7 hC*J»t* U 
[ 0 0 1 6 ] 3t*SttO«tBftftk . 

&ztitzu-i i >mt:Mmtmim±i l z&m-mm 
m^n.k. mm^mzx*)^t^titzv^m. 

■f4iBi»jtft»*sk, ^mztitzmtmwftm&zm 

*a«t4««i#sk, mmm.mwmmzim-'t 
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m^mt. mmm^tt±.izmmtitz&%Mm& 

££»$tf4£«#&k, ££U WEv^f-t-A* 
fc- >v h k Kne^SMWo^ak ^-flsfcWrittS k k 
4> friBv;^ t*- -y h ^-?-03feWl04i5 
0fcIlMES*4ikfc:J:-3-c, «TiE«feEiif±(c^fcS 

tuzmkv ?%3i(7)Bmzmm.-t&MmBmmiz 
a^x . ffifiw— f 3^*wriEH»wi^aj6*i«arf 4 
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^S7- 3 1 <OiB±fc±3tS#l6W>*« 

iLTSg^-rS. EJHrfitfy 3 ltiot 
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[0027] 3U^-^l/yX38*»4>ffi0ai$*tS3 

uyx3 7 *iiaufcasKii ^y®3 1 ±x-aw\^n 
ftMZEMfemtixwii&b%&tf. mimmx'teB 

DUyX5 0lZ£mi$LZtLX3 0umnme>l>-ifX 
#vh47 b%&ZbtfHm?ti&. BDl/yX5 0 

tfmitfZjg&fifo ■ %m&nitnmzisv >yuyx3 
7cowi^u^ib^mmmmm ■ mm-tmm 
uyxbi. tmsa&M^iti^Emizitmktht 
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MH&EjJftlzit b d v yx 5 omiWffflb G&iztoiz 
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m$mzM\ ts&xz&mizitttzmffm 
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im$mtfLmmt. i.^LBPizm^ti-r. rVfiv 

[0040] 

iwnmm &±mwuz£oiz. xmizxha* 
%mj-- >y h t nmmmt z-mzm®. ua^t 
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(54) [Title of the Invention] 

Scanning Optical Apparatus and Image Forming Apparatus 
(57) [Summary] 

[Problem] Provided is a scanning optical apparatus having 
a light source unit and synchronous detecting means 
constructed integrally with each other, wherein the 
assembly tolerance with a partner optical box and each part 
tolerance are loosened to thereby facilitate the working 
and assembling of parts and curtail the cost, and even in a 
case where use is made of a multibeam light source unit 
emitting a plurality of laser beams, the laser spot 
interval in a sub-scanning direction can be adjusted 
without any increase in the number of parts and the 
cumbersomeness of work and which is advantageous also in 
cost . 

[Solving Means] A laser beam deflected by a polygon mirror 
31 and directed to a BD sensor forms at a detecting 
position a spot long in a sub-scanning direction in which 
the ratio between a spot diameter in the sub-scanning 
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direction and a spot diameter in a main scanning direction 

is about 2:1 to 100:1. 

[Claims] 

[Claim 1] A scanning optical apparatus having: 

a light source unit emitting a laser beam; 

deflecting means for deflecting and scanning the 
laser beam from the light source unit; 

imaging optical means for imaging the laser beam 
scanned by the deflecting means on a surface to be scanned; 

synchronous detecting means for detecting the laser 
beam scanned by the deflecting means, and outputting a 
synchronous signal in the main scanning direction of the 
laser beam; and 

an optical box containing therein at least the 
deflecting means and the imaging optical means; 

the light source unit and the synchronous detecting 
means being constructed integrally with each other, 

characterized in that there is formed a laser beam 
long in a sub-scanning direction in which the ratio between 
the spot diameter of the laser beam in the sub-scanning 
direction and the spot diameter thereof in the main 
scanning direction at a detecting position whereat the 
synchronous detecting means detects the laser beam is about 
2:1 to 100:1. 

[Claim 2] A scanning optical apparatus according to Claim 
1, characterized in that the laser beam emitting point in 
the light source unit and the light detecting position are 
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not in conjugate relationship in the main scanning 
direction. 

[Claim 3] A scanning optical apparatus having: 

a multibeam light source unit emitting a plurality of 
laser beams; 

deflecting means for deflecting and scanning the 
plurality of laser beams from the multibeam light source 
unit; 

imaging optical means for imaging the laser beams 
scanned by the deflecting means on a surface to be scanned; 

synchronous detecting means for detecting the 
plurality of laser beams scanned by the deflecting means, 
and outputting the synchronous signal of the plurality of 
laser beams in a main scanning direction; and 

an optical box containing therein at least the 
deflecting means and the imaging optical means; 

the multibeam light source unit and the synchronous 
detecting means being constructed integrally with each 
other and also, the multibeam light source unit being 
rotated about the optical axis thereof to thereby adjust 
the intervals among the plurality of laser beams scanned on 
the surface to be scanned, 

characterized in that there is formed a laser beam 
long in a sub-scanning direction in which the ratio between 
the spot diameter of the laser beams in the sub-scanning 
direction and the spot diameter thereof in the main 
scanning direction at a detecting position whereat the 
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synchronous detecting means detects the laser beams is 
about 2:1 to 100:1. 

[Claim 4] A scanning optical apparatus according to Claim 
3, characterized in that the laser beam emitting point in 
the multibeam light source unit and the light detecting 
position are not in conjugate relationship in the main 
scanning direction. 

[Claim 5] An image forming apparatus having: 
a photoconductive image bearing member; 
charging means for uniformly charging the image 
bearing member; 

a light source unit emitting a laser beam; 

deflecting means for deflecting and scanning the 
laser beam from the light source unit; 

imaging optical means for imaging the laser beam 
scanned by the deflecting means on the surface of the image 
bearing member; 

synchronous detecting means for detecting the laser 
beam scanned by the deflecting means, and outputting the 
synchronous signal of the laser beam in a main scanning 
direction; 

developing means for developing an electrostatic 
latent image formed by scanning the laser beam on the 
surface of the charged surface of the image bearing member; 

transferring means for transferring the developed 
image to a transfer material; and 

fixing means for fixing an unfixed image transferred 
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onto the transfer material; 

the light source unit and the synchronous detecting 
means being constructed integrally with each other, 

characterized in that there is formed a laser beam 
long in a sub-scanning direction in which the ratio between 
the spot diameter of the laser beam in the sub-scanning 
direction and the spot diameter in a main scanning 
direction at a detecting position whereat the synchronous 
detecting means detects the laser beam is about 2:1 to 
100:1. 

[Claim 6] An image forming apparatus having: 
a photoconductive image bearing member; 
charging means for uniformly charging the image 
bearing member; 

a multibeam light source unit emitting a plurality of 
laser beams; 

deflecting means for deflecting and scanning the 
plurality of laser beams from the multibeam light source 
unit; 

imaging optical means for imaging the laser beams 
scanned by the deflecting means on the surface of the image 
bearing member; 

synchronous detecting means for detecting the 
plurality of laser beams scanned by the deflecting means, 
and outputting the synchronous signal of the plurality of 
laser beam in a main scanning direction; 

developing means for developing an electrostatic 
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latent image formed on the charged surface of the image 
bearing member by scanning the laser beams; 

transferring means for transferring the developed image to 
a transfer material; and 

fixing means for fixing the unfixed image transferred 
onto the transfer material; 

the multibeam light source unit and the synchronous 
detecting means being constructed integrally with each 
other and also, the multibeam light source unit being 
rotated about the optical axis thereof to thereby adjust 
the intervals among the plurality of laser beams scanned on 
the surface to be scanned, 

characterized in that there is formed a laser beam 
long in a sub-scanning direction in which the ratio between 
a spot diameter in the sub-scanning direction and a spot 
diameter in the main scanning direction of the laser beam 
at a detecting position whereat the synchronous detecting 
means detects the laser beams is about 2 : 1 to 100:1. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to Which the Invention Belongs] This 
invention relates to a scanning optical apparatus for 
effecting light writing-in by the use of a laser beam in an 
image forming apparatus of an electrophotographic type such 
as an LBP (laser beam printer), a digital copying machine 
or a digital facsimile apparatus, and an image forming 
apparatus using such a scanning optical apparatus. 
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[0002] 

[Prior Art] Heretofore, a writing-in unit as a scanning 
optical apparatus which effects light writing-in scanning 
on a photosensitive member or the like in an image forming 
apparatus of the electrophotographic type such as an LBP, a 
digital copying machine or a digital facsimile apparatus 
has been constructed as shown in Fig. 6. Collimate light 
taken out of a laser unit 30 comprising a semiconductor 
laser, a collimate lens and a laser driving circuit or the 
like is reflected, deflected and scanned by a rotating 
polygon mirror 31 and at the same time, passes through a 
scanning lens 32 and a turn-back mirror 33 in succession, 
and finally arrives at the surface of a photosensitive drum 
(not shown) . 

[0003] The collimate light is shaped by the scanning lens 
32 so as to be scanned as a beam optimally stopped down 
within a writing-in drum width. Also, part of the scanning 
beam reflected by the polygon mirror 31 is reflected by a 
BD (beam detecting) mirror 34 and enters a BD unit 35. The 
BD unit 35 is provided with a BD sensor IC which outputs a 
synchronous signal correspondingly to the receipt of the 
scanning beam in order to effect the synchronous detection 
of the writing into the photosensitive drum and prevent the 
deviation of the writing-in position in a main scanning 
direction. Also, in order to prevent the positional 
deviation of the beam on the photosensitive member in a 
vertical direction (sub-scanning direction) due to the 
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inclination error of the polygon surface, generally there 
is adopted a construction in which by the use of a cylinder 
lens 37, the beam taken out of the laser is compressed in 
the sub-scanning direction on the polygon surface to 
thereby provide an imaged linear image and also, the 
polygon surface and the surface of the photosensitive 
member are brought into conjugate relationship in the sub- 
scanning direction. Further, those constituent members are 
contrived so as to be within a dimensional tolerance with 
reference pins or the like being also used when they are 
mounted in an optical box 36. 

[0004] In the construction of these, the laser unit 30, as 
shown in Fig. 7, has disposed therein a lens barrel 45 
provided with a collimate lens 38 therein and a 
semiconductor laser 39, and is assembled while being 
optical-axis-adjusted and focus adjusted. In a multibeam 
scanning method using a plurality of laser beams, 
particularly in a case where two laser beams are used, as 
shown in Fig. 7, the semiconductor laser 39 further has two 
light emitting points therein, and a laser beam from a 
laser chip 40 of an end surface light emission type is 
taken out to the collimate lens 38 side through a window 41 
and becomes a collimated laser beam. On the other hand, a 
back surface laser beam from the laser chip 40 is detected 
by a photodiode 42 contained in a package, and is utilized 
for the so-called APC (auto power control) operation of 
keeping the amount of light constant. This APC operation 
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utilizes the fact that the laser beam substantially 
equivalently changes relative to a laser driving current, 
and this adjustment of the amount of light is usually 
effected immediately before the start of writing-in at each 
cycle of scanning or during the period of the interval 
between supplied pages, outside the effective writing-in 
area by the scanning laser beam. 

[0005] At this time, it is necessary to adjust the sub- 
scanning pitch interval between the laser beams applied 
from the two light emitting points 43 on the surface of the 
photosensitive drum (not shown), but the amount thereof 
differs depending on DPI (dot/inch) . 

[0006] Therefore, as shown in Fig. 8, before the optical 
box 36 is mounted on an electrophotographic apparatus, the 
laser unit 30 is rotated about the fitting portion 4 9 of 
the optical box 36 and is inclined and assembled to the 
latter. Thereby, only the sub-scanning component 48 of the 
interval between laser spots 47 is extracted to thereby 
realize a predetermined sub-scanning pitch interval, and 
keep a predetermined angle after the adjustment of the 
rotation of the laser unit 30 by the use of mounting means 
such as mounting screws 44. At this time, in order to 
suppress the angle of inclination of the laser unit 30 with 
respect to the optical box 36, a contrivance such as 
inclining the semiconductor laser 39 in advance with 
respect to the holder 46 and forcing it into the latter is 
also done. 
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[0007] By the way, heretofore, a construction as described 
below has been adopted and contrived in order to further 
decrease the cost in a single beam scanning method using a 
single laser beam, as shown in Fig. 9. Instead of again 
reflecting the beam reflected by the polygon mirror 34 by 
the BD mirror 34 as described above and turning it back, 
and thereafter photodetecting it by the BD unit 35, the 
beam reflected by the BD unit 35 is not again reflected and 
turned back, but is shaped and condensed by a BD lens 50, 
and the beam passes through a BD slit 53, and thereafter is 
incident on the light-receiving surface 52 of a BD sensor 
IC51. At this time, the BD slit 53 is constructed 
integrally with a holder 46, and the BD sensor IC51 is 
mounted on a laser PCB (print circuit base) 54. Thereby, 
not only the driving circuit of the semiconductor laser 39 
and the BD sensor IC51 can be made common, but the laser 
unit 30 and the BD unit 35 which have heretofore been 
discrete from each other can be constructed integrally with 
each other. 
[0008] 

[Problem to Be Solved by the Invention] 

However, in the scanning optical apparatus of the 
multibeam scanning type in which as described above, the 
laser unit is inclined with respect to the optical box, 
whereby the sub-scanning component of the laser spot 
interval is extracted and adjusted so as to provide a 
predetermined sub-scanning pitch interval on the 
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photosensitive drum, a construction in which the BD unit 
and the laser unit are made integral with each other has 
not been put into practical use for the following reason. 
Here, Fig. 10 is a view as it is seen in the direction of 
arrow A in Fig. 9. 

[0009] In the case of the adoption of the multibeam 
scanning method of inclining the laser unit with respect to 
the optical box to thereby extract and adjust the sub- 
scanning component of the laser interval so as to provide a 
predetermined sub-scanning pitch interval on the 
photosensitive drum, when as shown in the example of the 
prior art, the laser unit 30 constructed integrally with 
the BD unit 35 is inclined, the light-receiving surface 52 
of the BD sensor IC51 is rotatively moved to a position 
indicated in Fig. 10. At this time, the imaginary central 
axis P of the optical axes (not shown) of the plurality of 
laser beams is designed to coincide with the axis of the 
fitting portion 49 and therefore, the laser beam reflected 
by the polygon mirror 31 becomes a laser spot 47 located at 
the position indicated in Fig. 10, irrespective of before 
or after the adjustment of the rotation of the laser unit 
30. Thus, because of the incoincidence between the 
positions of the light-receiving surface 52 of the BD 
sensor IC51 and the laser spot 47, the synchronous 
detection of the writing-in is impossible. Also, even in 
the case of the multibeam scanning method, when the BD unit 
is constructed integrally with the laser unit, in case of 
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the assembly thereof to the optical box, a severe tolerance 
has been necessary in order to prevent the position of the 
light-receiving surface of the BD unit from being deviated 
by the quality of actual parts or the backlash thereof. 
[0010] The present invention has been made in order to 
solve such a problem, and the object thereof is to provide 
a scanning optical apparatus having a light source unit and 
synchronous detecting means constructed integrally with 
each other, wherein the assembly tolerance with a partner 
optical box and the tolerance of each part are loosened to 
thereby facilitate the working and assembly of the parts 
and curtail the cost, and even when use is made of a 
multibeam light source unit emitting a plurality of laser 
beams, the laser spot interval in a sub-scanning direction 
can be adjusted without any increase in the number of parts 
and the cumbersomeness of work and which is also 
advantageous in cost. 
[0011] 

[Means for Solving the Problem] In order to achieve the 
above object, the present invention is a scanning optical 
apparatus having a light source unit emitting a laser beam, 
deflecting means for deflecting and scanning the laser beam 
from the light source unit, imaging optical means for 
imaging the laser beam scanned by the deflecting means on a 
surface to be scanned, synchronous detecting means for 
detecting the laser beam scanned by the deflecting means, 
and outputting the synchronous signal of the laser beam in 
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a main scanning direction, and an optical box containing at 
least the deflecting means and the imaging optical means 
therein, the light source unit and the synchronous 
detecting means being constructed integrally with each 
other, characterized in that there is formed a laser beam 
long in a sub-scanning direction in which the ratio between 
the spot diameter of the laser beam in the sub-scanning 
direction and the spot diameter thereof in the main 
scanning direction at a detecting position whereat the . 
synchronous detecting means detects the laser beam is about 
2:1 to 100:1. 

[0012] The light emitting point of the laser beam in the 
light source unit and the light detecting position may be 
designed to be not in conjugate relationship in the main 
scanning direction. 

[0013] Also, the present invention is a scanning optical 
apparatus having a multibeam light source unit emitting a 
plurality of laser beams, deflecting means for deflecting 
and scanning the plurality of laser beams from the 
multibeam light source unit, imaging optical means for 
imaging the laser beams scanned by the deflecting means on 
a surface to be scanned, synchronous detecting means for 
detecting the plurality of laser beams scanned by the 
deflecting means, and outputting the synchronous signals of 
the plurality of laser beams in a main scanning direction, 
and an optical box containing at least the deflecting means 
and the imaging optical means therein, the multibeam light 



- 89 - 



source unit and the synchronous detecting means being 
constructed integrally with each other and also, the 
multibeam light source unit being rotated about the optical 
axis thereof to thereby adjust the intervals among the 
plurality of laser beams scanned on the surface to be 
scanned, characterized in that there is formed a laser beam 
long in a sub-scanning direction in which the ratio between 
the spot diameter of the laser beam in the sub-scanning 
direction and the spot diameter in the main scanning 
direction is about 2:1 to 100:1. 

[0014] Here, the optical axis of the multibeam light 
source refers to the imaginary central axis of the 
plurality of laser beams emitted from the light source. 

[0015] The light emitting point of the laser beams in the 
multibeam light source unit and the light detecting 
position may be designed to be not in conjugate relation in 
the main scanning direction. 

[0016] Also, the present invention is an image forming 
apparatus having a photoconductive image bearing member, 
charging means for uniformly charging the image bearing 
member, a light source unit emitting a laser beam, 
deflecting means for deflecting and scanning the laser beam 
from the light source unit, imaging optical means for 
imaging the laser beam scanned by the deflecting means on 
the surface of the image bearing member, synchronous 
detecting means for detecting the laser beam scanned by the 
deflecting means, and outputting the synchronous signal of 
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the laser beam in a main scanning direction, developing 
means for developing an electrostatic latent image formed 
on the charged surface of the image bearing member by 
scanning the laser beam, transferring means for 
transferring the developed image to a transfer material, 
and fixing means for fixing an unfixed image transferred 
onto the transfer material, the light source unit and the 
synchronous detecting means being constructed integrally 
with each other, characterized in that there is formed a 
laser beam long in a sub-scanning direction in which the 
ratio between the spot diameter of the laser beam in the 
sub-scanning direction and the spot diameter thereof in the 
main scanning direction at a detecting position whereat the 
synchronous detecting means detects the laser beam is about 
2:1 to 100:1. 

[0017] Also, the present invention is an image forming 
apparatus having a photoconductive image bearing member, 
charging means for uniformly charging the image bearing 
member, a multibeam light source unit emitting a plurality 
of laser beams, deflecting means for deflecting and 
scanning the plurality of laser beams from the multibeam 
light source unit, imaging optical means for imaging the 
laser beams scanned by the deflecting means on the surface 
of the image bearing member, synchronous detecting means 
for detecting the plurality of laser beams scanned by the 
deflecting means, and outputting the synchronous signal of 
the plurality of laser beams in a main scanning direction; 
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developing means for developing an electrostatic latent 
image formed on the charged surface of the image bearing 
member by scanning the laser beams, transferring means for 
transferring the developed image to a transfer material, 
and fixing means for fixing an unfixed image transferred 
onto the transfer material, the multibeam light source unit 
and the synchronous detecting means being constructed 
integrally with each other and also, the multibeam light 
source unit being rotated about the optical axis thereof to 
thereby adjust the intervals among the plurality of laser 
beams scanned on the surface to be scanned, characterized 
in that there is formed a laser beam long in a sub-scanning 
direction in which the ratio between the spot diameter of 
the laser beams in the sub-scanning direction and the spot 
diameter thereof in the main scanning direction at a 
detecting position whereat the synchronous detecting means 
detects the laser beams is about 2:1 to 100:1. 
[0018] 

[Embodiments of the Invention] The present invention will 
hereinafter be described in accordance with shown 
embodiments . 

[0019] (First Embodiment) Fig. 1 shows the general 
construction of a writing-in unit as a scanning optical 
apparatus according to a first embodiment of the present 
invention. Fig. 2 illustrates the feature of the present 
embodiment. Members similar in construction to those in 
the example of the prior art are given similar reference 
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numerals or characters, and suitably need not be described. 
[0020] A laser unit ( (multibeara) light source unit) 20 
having a BD sensor, not shown, integrally therewith is 
mounted on a laser PCB54, and is contained in a holder 46. 
The holder 4 6 is formed with a BD slit 53 for directing a 
laser beam to the light-receiving surface of a BD sensor IC 
and also has a lens barrel 45 provided with a semiconductor 
laser therein and projectedly provided. The base end 
portion of the lens barrel is formed with a fitting portion 
49 fitted in a hole 36a formed on an optical box 36 side 
when it is assembled to the optical box 4 6, and a 
collimator lens 38 is disposed on the distal end portion 
thereof. Also, the optical box 36 is provided with an 
opening portion 36b for directing the laser beam to the BD 
slit 53. 

[0021] The laser unit 30 having a BD sensor, not shown, 
constructed integrally therewith has the fitting portion 4 9 
fitted in the hole 36a of the optical box 36 and is rotated 
and adjusted so as to assume an appropriate angle, and is 
assembled to the optical box 36. 

[0022] The laser beam collimated by the collimator lens 38 
is imaged as a linear image in a main scanning direction on 
the surface of a polygon mirror (deflecting means) 31 by a 
cylinder lens 37. The laser beam reflected by the rotating 
polygon mirror 31 is deflected, and passes through a 
scanning lens 32 and a turn-back mirror 33 constituting 
imaging optical means to a photosensitive drum, not shown, 
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and effects writing-in scanning on the surface of the 
photosensitive drum. Also, the laser beam reflected by the 
polygon mirror 31 is deflected, and is directed to the BD 
sensor IC (synchronous detecting means), not shown, through 
the intermediary of a BD mirror 51 for the purpose of 
synchronous detection. The BD sensor IC having received 
the laser beam outputs a synchronous signal for 
uniformizing a writing-in position to the photosensitive 
drum in the main scanning direction. 

[0023] The present embodiment is characterized in that as 
shown in Fig. 2, the laser beam reflected and deflected by 
the polygon mirror 31 and having arrived at a position 
corresponding to a light detecting position in the 
direction of an optical axis forms a laser spot 47 having 
an aspect ratio satisfying a particular condition. It is 
to be understood here that the aspect ratio refers to the 
ratio between the diameter of the laser spot 47 on a sub- 
scanning side and the diameter thereof on a main scanning 
side at a light detecting position. 

[0024] This embodiment will hereinafter be described in 
succession . 

[0025] The laser beam emitted from the collimator lens 38 
is condensed only in the sub-scanning direction by the 
cylinder lens 37 in order to correct the surface 
inclination of the polygon mirror 31 and forms a linear 
image on the reflecting surface of the polygon mirror 31. 
Thereafter, the laser beam reflected by the polygon mirror 
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31 passes through a BD lens 50 when the polygon mirror 31 
assumes an angular posture optimum for the synchronous 
detection of writing-in, whereafter at a position 
corresponding to the light detecting position in the 
direction of the optical axis, it forms a laser spot 47 
having the aspect ratio satisfying a particular condition. 
[0026] For example, in a multibeam scanning method, the 
angle of a light emitting point is determined by a light 
emitting point interval, a sub-scanning magnification and 
DPI, and though depending on the optical system, this is 
defined as about 3°. A contrivance such as inclining the 
semiconductor laser 39 in advance when it is forced into 
the holder 46 is made and therefore, it is to be understood 
that even if a measurement error or the like is taken into 
account, the semiconductor laser is not inclined by 30° or 
greater. Also, assuming that the imaginary central axis of 
a plurality of light beams is called the optical axis, the 
shortest distance from the optical axis to the light 
detecting position in a direction perpendicular to the 
optical axis is 15 mm though it differs depending on the 
optical system. At this time, the amount by which the 
light detecting position is moved by the rotation of the 
laser unit 30 is of the order of 0 . 8 mm at maximum. 
[0027] The collimator light taken out of the collimator 
lens 38 is generally of the order of about <J)3, and after it 
is passed through the cylinder lens 37, it is compressed 
and imaged as a linear image on the polygon surface 31 in 
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the sub-scanning direction, but at the light detecting 
position, it is usually imaged as a laser spot 47 of the 
order of 30 pin by the BD lens 50. Assuming that the BD 
lens 50 is e.g. a spherical lens having the same degree of 
focal length and curvature in both of the main scanning 
direction and the sub-scanning direction as in the sub- 
scanning direction of the cylinder lens 37, and images in 
the main scanning direction at the light detecting position, 
the light beam becomes a light spot having a diameter of 
the order of 30 (am in the main scanning direction, and 
becomes parallel light in the sub-scanning direction after 
passed through the BD lens 50 and therefore, becomes an 
oval laser spot 47 having a diameter of the order of 3 mm. 
[0028] Therefore, even though as described above, the 
light detecting position deviates by the order of 0.8 mm, 
the spot diameter is of the order of 3 mm in the sub- 
scanning direction, and the area of the light-receiving 
surface 52 of the BD sensor IC is of the order of fL, and 
though actually depending on the light-receiving 
sensitivity characteristic of the light-receiving surface 
52 of the BD sensor IC, a roughly sufficient amount of 
light is incident on the light-receiving surface and light 
detection becomes possible. Also, in the case of a 
construction like this example, the BD lens 50 can be a 
spherical lens and this is also advantageous in cost. 
[0029] Also, in the multibeam scanning method, when as 
shown in Fig. 3, the direction of inclination after the 
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adjustment of the inclination of the laser unit 30 has been 
effected can be preestimated, the BD lens 50 may be 
disposed while being deviated in advance from the optical 
axis in the sub-scanning direction. For example, in Fig. 3, 
in the direction in which the laser unit 30 is inclined, 
the BD lens 50 is disposed while being deviated in the 
direction of tB in advance. 

[0030] In a single-beam method, as previously described, 
the diameter of the light-receiving surface 52 of the BD 
sensor IC51 was (|>1, and at a conventional light detecting 
position, the light beam was a laser spot 47 of the order 
of 30 jim in both of the main scanning direction and the 
sub-scanning direction. Therefore, in order to reliably 
drive the laser spot 47 into the interior of the light- 
receiving surface 52 of ()>1, the cumulative square sum of 
the part tolerances had to be suppressed to the order of 
0.5 mm in the sub-scanning direction, but if the laser spot 
47 as described above is adopted, the part tolerance is 
loosened by the order of 3 mm in range, and this is also 
effective in the single-beam method. 

[0031] In the above-described example, the aspect ratio of 
the laser spot 47 is the sub-scanning direction : the main 
scanning direction = 3 mm : 0.03 mm = the order of 100:1, 
but with the further alleviation of the assembly tolerance 
and the amount of detected light added thereto, the order 
of about 2:1 to 100:1 is preferable. 

[0032] The BD lens 50 has heretofore been an anamorphic 
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lens differing in curvature between the main scanning 
direction and the sub-scanning direction in order to make a 
beam which was diffused light in the sub-scanning direction 
and parallel light in the main scanning direction before it 
entered the BD lens 50 into the shape of a laser spot 47 of 
the order of 30 um in both of the main scanning direction 
and the sub-scanning direction at the light detecting 
position, but as long as the above-mentioned aspect ratio 
is satisfied, the BD lens is arbitrary, and may be an 
anamorphic lens or a spherical lens as in the above- 
described example. Also, the BD lens may be constructed 
integrally with the cylinder lens 37 to thereby provide a 
complex lens. 

[0033] According to the present embodiment, in the 
scanning optical apparatus of the multibeam scanning type, 
even if the laser unit 30 is fixed while being inclined 
with respect to the optical box 36 after the rotational 
adjustment thereof, the synchronous detection of writing-in 
is possible, and in the scanning optical apparatus of the 
single-beam scanning type, it is possible to loosen the 
tolerance or the like of each part. 
[0034] (Second Embodiment) Fig. 4 is a view best 
representing the feature of a second embodiment. The 
general construction of the writing-in unit as the scanning 
optical apparatus is similar to that in the first 
embodiment. Members similar in construction to those in 
the first embodiment are given similar reference numerals 
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or characters, and suitably need not be described. 
[0035] The present embodiment is a modification of the 
first embodiment, and is characterized in that as shown in 
Fig. 4, a laser beam is reflected, deflected and scanned by 
the polygon mirror 31, and when the laser beam arrives at a 
position corresponding to the light detecting position in 
the direction of the optical axis, the light detecting 
position and the light emitting point position are not in 
conjugate relationship with respect to the main scanning 
direction, and the light detecting position need not always 
be a so-called beam waist position not only in the sub- 
scanning direction but also in the main scanning direction. 
It is to be understood here that the so-called aspect ratio 
which is the ratio between the diameters of the laser spot 
47 on the main scanning side and the sub-scanning side is 
equal to the value described in the first embodiment. 
[0036] According to the present embodiment, by a simple 
method of defocusing and disposing the BD lens 50, in the 
scanning optical apparatus of the multibeam scanning type, 
even if the laser unit 30 is fixed while being inclined 
with respect to the optical box after the rotational 
adjustment thereof, the synchronous detection of writing-in 
is possible, and in the scanning optical apparatus of the 
single-beam scanning type, it is possible to loosen the 
tolerance or the like of each part. 

[0037] Fig. 5 shows an example of an image forming 
apparatus using the scanning optical apparatus according to 
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the above-described embodiment. Here, as the image forming 
apparatus, description will be made of an LBP. 
[0038] The scanning optical apparatus 100 is constituted 
by the writing-in unit according to the first and second 
embodiments described above. A photosensitive drum 101 
having photoconductivity as an image bearing member is 
uniformly charged by charging means 102 such as a charging 
roller. A laser beam 103 emitted from the scanning optical 
apparatus 100 is applied onto a downstream side with 
respect to the rotation direction (arrow B) of the 
uniformly charged photosensitive drum 101. The surface of 
the photosensitive drum 102 is exposed to the laser beam 
103 modulated in accordance with image data, whereby an 
electrostatic latent image is formed. Developing means 107 
is disposed on the downstream side of the applied position 
of the laser beam 103 with respect to the rotation 
direction, and causes a toner to adhere onto the surface of 
the photosensitive drum 101 to thereby form a toner image, 
thereby developing the electrostatic latent image. On the 
further downstream side with respect to the rotation 
direction of the photosensitive drum 101, transferring 
means 108 such as a transfer roller is disposed in opposed 
relationship therewith. One of sheets 112 as transfer 
materials contained in a sheet cassette 109 is fed by a 
sheet feeding roller 110, and is conveyed to between the 
photosensitive drum 101 and the transferring means 108. 
The toner image formed on the photosensitive drum 101 is 
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transferred to the sheet 112, and the sheet 112 bearing an 
unfixed toner image thereon is conveyed to the nip portion 
between a fixing roller 113 and a pressure roller 114 urged 
against it. A heating source is disposed in the interior 
of the fixing roller, and the toner image on the sheet 112 
passing through the nip portion between the fixing roller 
113 and the pressure roller 114 constituting fixing means 
is heated and pressed, whereby it is fixed. The sheet 112 
having had the image thereon fixed is discharged out of the 
apparatus by a pair of sheet discharging rollers 116. 
[0039] The image forming apparatus provided with the 
scanning optical apparatus described in the present 
embodiment is not restricted to the above-described LBP, 
but may be a digital copying machine, a digital facsimile 
apparatus or the like. 
[0040] 

[Effect of the Invention] As has been described above, 
according to the present invention, there can be provided a 
scanning optical apparatus having a light source unit and 
synchronous detecting means constructed integrally with 
each other, wherein the assembly tolerance with the partner 
optical box and the tolerance of each part are loosened to 
thereby facilitate the working and assembly of the parts 
and curtail the cost, and even in a case where use is made 
of a multibeam light source unit emitting a plurality of 
laser beams, the laser spot interval in the sub-scanning 
direction can be adjusted without any increase in the 
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number of parts and the cumbersomeness of work and which is 

also advantageous in cost. 

[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a perspective view showing the general 

construction of the scanning optical apparatus showing the 

first embodiment of the present invention. 

[Fig. 2] Fig. 2 is a perspective view showing the 
essential portions of the scanning optical apparatus 
according to the first embodiment of the present invention. 

[Fig. 3] Fig. 3 is a perspective view showing the 
essential portions of the scanning optical apparatus 
supplementing the first embodiment of the present invention. 
[Fig. 4] Fig. 4 is a perspective view showing the 
essential portions of the scanning optical apparatus 
showing the second embodiment of the present invention. 
[Fig. 5] Fig. 5 shows a laser beam printer using the 
scanning optical apparatus according to the present 
invention . 

[Fig. 6] Fig. 6 is a perspective view showing the scanning 
optical apparatus according to an example of the prior art. 

[Fig. 7] Fig. 7 is a structural view of the semiconductor 
laser according to an example of the prior art. 

[Fig. 8] Fig. 8 is a typical assembly view in the scanning 
optical apparatus of the multibeam scanning type according 
to an example of the prior art. 

[Fig. 9] Fig. 9 is a perspective view showing the 
essential portions of the scanning optical apparatus 
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according to an example of the prior art. 

[Fig. 10] Fig. 10 is a projected view of the surroundings 
of the laser unit according to an example of the prior art. 
[Description of the Reference Characters] 

30 laser unit 

31 polygon mirror 

32 scanning lens 

33 turn-back mirror 

34 BD mirror 

35 BD unit 

36 optical box 

37 cylinder lens 

38 collimate lens 

39 semiconductor laser 

40 laser chip 

41 window 

42 photodiode 

43 light-emitting point 

44 mounting screw 

45 lens barrel 

46 holder 

47 laser spot 

48 sub-scanning component 

49 fitting portion 

50 BD lens 

51 BD sensor 1C 

52 light-receiving surface 
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53 BD slit 

54 laser PCB 

100 scanning optical apparatus 

101 photosensitive drum 

102 charging means 

103 laser beam 

107 developing means 

108 transferring means 

109 sheet cassette 

110 sheet feeding roller 

112 sheet 

113 fixing roller 

114 pressure roller 

116 a pair of discharge rollers 
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